This is one of the first studies to examine the buffering effect of neighborhood resources, specifically leisure amenities and voluntary associations, on the relationship between poor physical health and depressive symptoms among older persons in China. Using data from the 2011 baseline survey of the China Health and Retirement Longitudinal Study, the analytical sample included 4715 older adults aged 60 and over nested in 446 neighborhoods. Two-level linear regression analyses were conducted in the urban (n ¼1225) and rural (n ¼ 3490) samples, respectively. We found that leisure amenities significantly reduced the effect of ADL limitations on depressive symptoms in urban older adults, and alleviated the effect of chronic conditions on depressive symptoms in rural older Chinese.
Introduction
Poor physical health, often indicated by chronic conditions and activities of daily living (ADL) limitations, is a major risk factor of depression in older adults (Chapman, Perry, & Strine, 2005; Fiske, Wetherell, & Gatz, 2009; Ormel, Rijsdijk, Sullivan, van Sonderen, & Kempen, 2002) . From the perspective of the stress process (Pearlin & Bierman, 2013) , physical health problems are stressors diminishing sense of mastery and self-esteem, which lead to negative emotions, including depressive symptoms. This process, however, is not linear. The stress buffering hypothesis posits that social support can alleviate the emotional consequence of stressors such as poor physical health, as it may provide solutions to the problem, lessen the perceived importance of the difficulty, and affirm the identity and worth of the individual (Cohen & Wills, 1985) . Numerous studies have provided evidence for the buffering effects of social support at the individual level (e.g., DeGarmo, Patras, & Eap, 2008; Wight, Aneshensel, & LeBlanc, 2003) . More recently, there has been a growing interest in the role of neighborhood in the stress process (Aneshensel, 2010; Elliott, 2000) . Most previous studies have focused on negative features of neighborhoods such as disorder, poverty and deprivation (e.g., Casciano & Massey, 2012; Ross, 2000) . In this exploratory study, we focus on neighborhood resources, specifically leisure amenities and voluntary associations, and examine their effects in moderating the relationship between poor physical health and depressive symptoms among older persons in rural and urban China, respectively.
Leisure amenities in the neighborhoods provide easy-to-access places where residents can meet and spend time together; and because of the relaxing nature of the setting or activities the ensued interaction is usually pleasurable. Such interactions may facilitate the development of social bonds and networks, and has the potential to generate social capital such as "interpersonal trust and norms of reciprocity and mutual aid" in the neighborhood (Kawachi, 1999, p.120) . Likewise, voluntary associations could promote resident participation in community life and strengthen social networks,which could reinforce social connections, reciprocity and interdependence among residents (McKenzie, 2008; Wickrama & Bryant, 2003) .
Older adults suffering from poor physical health are likely to have fewer opportunities to develop and maintain new social ties, and be at higher risk of social isolation compared to their healthy counterparts (Penninx et al., 1999) . Collective actions to care for older adults with poor health and engage them in community life may be more likely to occur in neighborhoods with high levels of social capital, which helps to increase sense of security, protect self-esteem, improve social connections and resolve daily life Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/ssmph problems of these older adults. In addition, leisure amenities and voluntary associations in neighborhoods provide physical space and opportunities for older people with poor health-whose mobility is likely to be more restricted than those in good healthto spend time and develop ties with others, thus reducing their likelihood of isolation and loneliness. Based on the literature about buffering effects of social support at the individual levels (Cohen & Wills, 1985) , it seems reasonable to expect that older adults with poor physical health will benefit more than those in good health from living in neighborhoods with more leisure amenities and voluntary associations.
In China, neighborhood is interchangeable with community, which is officially defined as "a common social sphere constituted by people living within a certain geographical parameter per official administration" (Shen, 2014, pp. 210) . Since the mid-1980s, the Chinese government has launched a nationwide campaign, "Community Building" as a way to address social problems, such as weakened security, loss of identity, and decreased collective responsibility, that arose from the rapid social transformations from a planned-to a market-based economy. The aims of community building include establishing a sense of geographic-based community into people's daily life, encouraging community participation in providing social services, and promoting life quality of residents (Xu, 2005) . In the past decade, there have been centrally driven attempts to create a sense of community in neighborhoods, including building facilities for leisure and recreational activities, sponsoring social groups, and boosting social participation (Xu, Gao, & Yan, 2005) . Older persons are one of the populations targeted by the community building effort because of the rapid growth of the older population and dramatic changes of family structure in China (Bray, 2006; Xu et al. 2005) . However, the evidence about the health benefits of community building is scant at best. A study using regional data has suggested that more neighborhood amenities and organizations are associated with fewer depressive symptoms in middle-aged and older residents in China (Shen, 2014) . Our study aims to extend the scope to the national level, and examines whether community building is particularly important for older persons with poor health.
Methods

Data
This study used data from the 2011 baseline survey of the China Health and Retirement Longitudinal Study (CHARLS), collected from a national representative sample of adults aged 45 and older (main respondents), and their spouses if available, in China. More information about the research design of the CHARLS is available at the project website http://charls.ccer.edu.cn/en. Our analytical sample included respondents aged 60 or older (n ¼6845). If both the main respondent and his/her spouse were age eligible, we excluded the spouse (n¼2130) to avoid interdependence of sampling units within the same household. The final sample was composed of 1225 older adults from 148 urban communities and 3490 older adults from 298 rural communities. The communities are located across 28 of China's 31 provincial-level administrative units. We defined rural/urban neighborhood based on the type of residents' committee the neighborhood has. In China, every neighborhood has a residents' committee which is the local selfgoverning body. They are called community committee in urban neighborhoods and village committee in rural villages. We merged the individual-level dataset with the data from the community survey in which officials of village and community committees provided information on socio-demographic, economic and cultural characteristics of their communities.
Measures
The dependent variable, depressive symptoms, was measured by the widely used 10-item Center for Epidemiological Studies Depression Scale (CESD-10) (Andresen, Malmgren, Carter, & Patrick, 1994) . The scale has been validated in older Chinese in Hong Kong (Cheng & Chan, 2005) . It asked respondents to rate depressive symptoms in the past week on a 4-point scale (from "rarely or none of the time" to "most or all of the time"). The sum score of CESD-10 ranged from 0 to 30 (reversed coded 2 items; Cronbach's alpha ¼0.81).
Our independent variables at the neighborhood level were leisure amenities and voluntary associations. Leisure amenities was based on community leaders' responses to the questions of whether their village/community had each of the following seven types of facilities: basketball court, outdoor exercising facilities, outdoor table tennis, room for table tennis, room for card games and chess games, activity center for the elderly, and other entertainment facilities in the neighborhoods. All the yes answer was summed to represent the variety of leisure amenities. Similarly, community leaders were asked whether their village/community had each of the following four types of voluntary associationscalligraphy and painting, dancing team or other exercise organizations, organizations for helping the elderly and the handicapped, and the elderly association. A sum of the yes answer represents the variety of voluntary associations.
The key independent variables indicating physical health of older adults were ADL limitations and chronic conditions. Because of skewed distributions, both variables were dichotomously coded. ADL limitations was coded 1 ¼need help with one or more ADL (i.e., dressing, bathing/showering, eating, getting in or out of bed, using the toilet, and bladder and bowel control) and 0¼ do not need help with any ADL. Chronic conditions was coded 1 ¼having at least one diagnosed chronic disease (e.g., hypertension, dyslipidemia, diabetes, cancer, heart disease, stroke, etc.) and 0¼ no diagnosed chronic disease.
We controlled for covariates associated with depressive symptoms in later life including the respondent's demographic characteristics, socioeconomic status (SES), family support, and cognitive status as well as neighborhood economic conditions (Cong & Silverstein, 2008; Hybels et al., 2006; Pinquart & Sör-ensen, 2000; Richard et al., 2013) . We included three demographic characteristics: age measured in years, sex (1 ¼male, 0 ¼female) and marital status (1 ¼married, 0 ¼widowed, divorced or never married). SES was indicated by education, household assets and pension benefits. Education was coded in four categories: illiterate, less than elementary, up to elementary, middle school or higher. Household assets were assessed by a count of 17 items (e.g., refrigerator, washing machine, TV, computer, cell phone etc.) that the household owned. Pension benefit refers to income from public and private pension programs, and was classified into four categories-no pensions, and low, medium, and high benefits. The latter three categories were tertiles of those receiving pension benefits. Two variables, proximity of children and monetary support from children, were constructed to indicate family support. Proximity of children was coded in three categories: children in the same household, children in the same neighborhood, no children in the same neighborhood. Monetary support was constructed as a dummy variable with 1¼ receiving monetary support from children and 0 ¼no monetary support from children. Respondents' cognitive status was measured by 31 items selected from the Telephone Interview of Cognitive Status (Brandt, Spencer, & Folstein, 1988) and Mini Mental State Examination (Folstein, Folstein, & McHugh, 1975) . We constructed a continuous variable with higher scores indicating better cognitive status (Cronbach's alpha ¼0.71). The community leaders' reports of per-capita net income of their neighborhoods in 2010 were used to indicate neighborhood economic conditions.
Data analysis
Given the vastly different contexts between rural and urban areas of China (Xu, Perkins, & Chow, 2010) , we carried out the analysis separately for rural and urban residents. Two-level linear regression analysis with individuals nested in neighborhoods was conducted. For the urban sample, we first entered independent variables at the individual level (Model 1), and then added characteristics of neighborhoods to the model (Model 2). To examine stress-buffering effects of neighborhood resources, we created four product terms (Leisure amenities X ADL limitations, Voluntary associations X ADL limitations, Leisure amenities X Chronic conditions and Voluntary associations X Chronic conditions) and added each separately to Model 2. Statistically significant product terms were retained in the final model (Model 3). The same analytic procedure was applied to the rural sample (Models 4 to 6). To address missing data, we carried out multiple imputation using chained equations (White, Royston, & Wood, 2011) . The results are based on five multiple-imputed replicates. All analyses of this study were done in STATA 13.0.
Results Table 1 presents the weighted descriptive statistics of urban and rural samples, respectively. The average score of depressive symptoms was 7.51 in the urban and 9.86 in the rural sample. The disparity of depressive symptoms between rural and urban samples is consistent with most previous studies (Chen, Hu, Qin, Xu, & Copeland, 2004; Chen et al., 2005; Dong & Simon, 2010; Ma et al., 2008; Li et al., 2011) . About 15% of urban and 26% of rural respondents had ADL limitations; and 77% of urban and 73% of rural respondents had chronic conditions. On average, the urban neighborhoods had 4.42 types of leisure amenities and 2.49 types of voluntary associations. Among the rural neighborhoods, there were, on average, 2.04 types of leisure amenities and 0.79 types of voluntary associations. Table 2 shows the results of two-level regression models for urban elders. Model 1 shows that ADL limitations and chronic conditions were significantly and positively correlated with depressive symptoms among older adults in urban neighborhoods. The associations between leisure amenities and voluntary associations with depressive symptoms were not statistically significant (Model 2). But there were significant differences in the effects of leisure amenities on depressive symptoms for urban older adults with and without ADL limitations (B ¼ À0.65, SE¼ 0.19, p ¼0.000 in Model 3). For those without ADL limitations, leisure amenities were not significantly associated with depressive symptoms whereas for those with ADL limitations, an increase of one type of leisure amenities was significantly related to 0.52 lower points in the CESD-10. No other product terms between neighborhood resources and physical health indicators were statistically significant.
Among rural older adults, both ADL limitations and chronic conditions were positively associated with depressive symptoms (Table 3 , Model 4). Neighborhood leisure amenities and voluntary associations were not significantly associated with depressive symptoms (Table 3 , Model 5). Regarding the testing of interaction effects of neighborhood resources and physical health, only one product term-Leisure amenities X Chronic conditions-was statistically significant (B ¼ À0.24, SE ¼0.12, p¼ 0.046 in Model 6), and the results suggest that the association between leisure amenities and depressive symptoms was stronger in those with chronic conditions than those without chronic conditions. Specifically, among rural elders with chronic conditions, increase of one type of leisure amenities was significantly associated with 0.21 points decrease in CESD-10, whereas leisure amenities was not significantly associated with depressive symptoms in those without chronic conditions.
Discussion
This study shows that older Chinese adults with poor physical health benefit more from living in neighborhoods with more leisure amenities than those with good health. Specifically, we found that leisure amenities buffer the adverse effects of ADL limitations on depressive symptoms among older adults living in urban neighborhoods. Possibly, it is challenging for older adults with ADL limitations to participate in social activities outside their neighborhoods. Leisure amenities in the neighborhood may provide Table 3 Neighborhood resources and depressive symptoms of older adults in rural China (n¼ 3490).
Model 4
Model 5 opportunities for these older adults to meet neighbors, foster social ties, and seek social support outside of one's own family, which in turn help reducing depressive symptoms. In rural older Chinese, neighborhood leisure amenities serve to buffer the effect of chronic conditions on depressive symptoms. Compare to their urban counterparts, older adults living in rural China have greater challenges in managing chronic diseases, because of low quality health care, inadequate health insurance coverage, distance from health care providers, limited economic resources, and low health literacy (Jian, Chan, Reidpath, & Xu, 2010; Liu et al., 2009) . Leisure amenities in the neighborhood may enable rural older people with chronic conditions to have physical and cognitive activities, which may help them control symptoms. Leisure amenities may also enhance social support of these older adults which help them cope with the stress associated with their chronic conditions.
The consistent benefits of leisure amenities for urban and rural older adults with poor health in China are worth noting, and suggest that building facilities for leisure and recreational activities may deserve high priorities in China's "Community Building" program. Also consistent across urban and rural settings is the lack of significant direct or buffering effects of voluntary associations. However, our measure of voluntary associations was limited, for example, we did not know how active these associations were and how many people were involved in these associations. Future studies to examine the role of voluntary associations in depression prevention need to find a better way to capture the size and activity levels of the associations.
Two limitations of this study should be noted. First, using the cross-sectional data limits our capacity to infer causal relationships. Second, the measures of neighborhood resources are not perfect. The counts of types of leisure amenities and voluntary associations available in the neighborhoods may not fully capture the variation in the quality and frequency of utilization of various neighborhood resources. Future studies should improve measurement in order to further investigate the specific mechanisms linking different neighborhood resources and depressive symptoms of older adults.
Despite its limitations, this study provides new empirical evidence of the buffering effect of neighborhood leisure amenities in the association between physical health and depressive symptoms in older Chinese. Future studies using qualitative methods may help to explain why neighborhood leisure amenities are particularly important for urban elders with ADL limitations and for rural elders with chronic conditions.
In conclusion, this study found that leisure amenities alleviated the adverse effects of ADL limitations on depressive symptoms in urban older adults, and reduced the adverse effects of chronic conditions on depressive symptoms in rural older adults in China. Given the rapid growth of the elderly population in China, more research to understand the stress-buffering effect of neighborhood resources for older people would be a worthwhile effort.
